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NATURE OF THE PROBLEM
DURING the last 300 years the general economy of Connecticut haschanged from one predominantly agricultural to one that is primarily
industrial. Although at one time heavily forested, practically three-fourths
of the total area of the State was cleared for agricultural use. Industrializa-
tion and opening of the West resulted in the greater part of this land be-
coming idle, most of it slowly reverting to forest growth. Land, at one
time the major production factor, diminished in importance. Likewise, many
forest industries based on exploitation of timber needed for a growing
economy passed out of existence through lack of suitable raw material.
At the beginning of the present century attention was directed toward
uncultivated farm land (Jenkins, 1902). A large amount of cleared land
could not be cultivated or pastured at any profit to the owners. In addition,
repeated overcutting and burning had .depleted woodlands until they were
unable to yield other than a scant amount of inferior wood of very small
size. Many questions arose as to how these unproductive lands could be
made to yield some measure of profit to their owners and, thereby, con-
tribute to the over-all economy of the State.
In order to answer these questions the State embarked on a land acquisi-
tion program, the areas to serve "as an object lesson in tree planting and in
the proper management of woodland." (Mulford, 1902) This program has
continued to the present, the State now owning 120,684 acres within 26
State forests. However, after 50 years of concentrated effort on the part of
the State to interest private owners in the practice of forestry, there are
very few who have taken steps to improve their stands. The U.S. Forest
Service (I946b) found that for the small, private holdings in New Eng-
land (under 5,000 acres), 54 percent of the cutting was "poor or destruc-
tive." Why is it that private owners do not avail themselves of the
best known methods of forest management? Perhaps there are certain
economic impediments to private forestry which tend to influence their de-
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cisions. It is with this phase of the problem that this study is directly con-
cerned.
PURPOSE OF THIS STUDY
The primary purpose of this study is to investigate taxation of private
forest land and timber in Connecticut under the general property tax. It is
proposed to determine whether or not, after payment of such taxes, enough
profit will remain to act as an incentive to growing of timber as a business
venture for private owners.
Before such a conclusion can be reached, it is necessary to analyze
other important factors with respect to their economic effect on the prac-
tice of private forestry. These are: forest-land area, ownership pattern,
hazards, forest industry, quantity and quality of growing stock, productive
capacity, and markets.
The study is of an economic nature, although it is not a complete study
of the economics of private forestry. Such is far beyond the scope of this
investigation. Neal ( 1948) has succinctly defined forest economics as,
"simply economics applied to forestry." However, the great breadth of the
field has been emphasized by the Social Science Research Council (1936)
and by the Committee on the Scope and Method of Research in the Eco-
nomics of Forestry of the Society of American Foresters (Duerr, 1948).
It has been stressed by Black (1948), that budget types of analysis are
necessary before final decisions as to alternative practices in private man-
agement can be made. However, data on relation of inputs to outputs are
not available. Hence, for this inquiry published information, personal inter-
views, and mail questionnaires have been used to assess economic implications
of the factors previously mentioned on private forestry in Connecticut.
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FOREST-LAND AREA
Historical changes
E ARLY Connecticut settlers found a cou"ntry completely covered withforests, except for a few natural clearings and areas cleared by the In-
dians for tillage. Defebaugh (1907) cites a passage from Smucker's "Blue
Laws of Connecticut" in 1635 which emphasizes the extent of forests,
" . . .. the inhabited portions of Massachusetts were divided from Connect-
icut by a wilderness of primeval forests." Trumbull (1898) says, " ....
it was a vast wilderness .... Except in places where the timber had been
destroyed, and its growth prevented by frequent fires, the groves were
thick and lofty." According to William Wood's "New England Prospect"
for 1634 (cited by Hawes, 1923), many fires were set by Indians to improve
hunting, but Hawes believes that only the coastal region was involved.
Kellogg (1909) estimated that at the time of settlement Connecticut was
probably about 95 percent forested. Based upon reasonable assumptions and
census data, percentage of forest area by selected years from 1620 to 1910
was estimated by Harper (1918). Baldwin (1942), using a similar method,
extended the period from 1600 to 1940. These data appear in Table 1. They
agree closely with other estimates made for certain years by the U.S.
Geological Survey (cited by Mulford, 1902), Moss (1915), and Hawes
(1933).
Forest area decreased from slightly over 3 million acres in the year
1600 to a low of less than 1 million acres in 1860, or 29 percent of the
total land area. Harper (1918) estimated a low of 26 percent was reached
about 40 years earlier. Following 1860 forest area has increased by almost
a million acres.
Historically, this decline and subsequent increase in forest area was
tied closely with agricultural development. Settlers needed cleared land
for both crops and pasture. By 1754 practically all of what is now Connect-
icut was occupied, and by the beginning of the nineteenth century about 90
percent of the people obtained most of their living from the farm (Osborn,
1925). Although there was recognition that forests had value, they were an
encumbrance on the land and, besides, they appeared limitless. So developed,
as referred to by Cameron (1928), the "Great Inexhaustible Legend."
Following development of the railroads, competition resulted in a rapid
decline in agriculture with many people moving to more fertile fields of
3
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TABLE I. FOREST-LAND AREA OF CONNECTICUT, BY SPECIFIED YEARS, 1600-1945
Percent of total




















Source: From 1600 to 194o-Ba1dwin (1942).
For the year 1945-U.S. Forest Service (1946a).
'3,135,360 acres.
the West. Connecticut lost farm acreage from 1850 onward, but the de-
cline since 1920 has been very slight (Black, 1950). Improved farm land
decreased almost 400,000 acres between 1880 and 1930 (Hypes, 1936).
However, in 1940, woodland acreage in farms was 115 percent of what
it was in 1880. (Black, 1950).
Concurrently with agricultural decline industrialization was taking place,
having reached a wholesale scale after the War of 1812. Many people
turned to urban areas for more lucrative occupations than could be found on
the farm. Although population of the State increased 145 percent between
1850 and 1900, number of wage earners in factories increased 248 percent
(Clark, 1914). Urban migration of the population, together with changes
in agriculture, resulted in a decrease of improved land with gradual re-
version to some form of natural forest growth.
Present and potential forest land
Present general land use in Connecticut is given in Table 2. Predomi-
nance of forest land is striking, it being over twice as great as agricultural
4
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given by Moss (1915) and Hawes (1933). More recent estimates by coun-
ties were made between 1941 and 1948 (Hawes, 1942) (Connecticut
Forest and Park Association, 1948). These data appear in Table 3.
TABLE 3. FOREST-LAND AREA, CONNECTICUT COUNTIES, AS A PERCENTAGE OF TOTAL
LAND AREA, 1914 AND 1941-48
1914 1941-48 Increase 1914
County percent percent percent
Litchfield 50 61 21
Windham 53 66- 24
Fairfield 31 51 66
New Haven 46 56 22
Hartford 41 42 3
Tolland 56 63 12
Middlesex 53 63 19
New London 48 52 8
-As of 1930.
Source: Hawes (1933) and Connecticut Forest and Park Association (1948).
. Over approximately a 3o-year period all counties have experienced an
increase in forest land, ranging from 3 percent for Hartford to 66 percent
for Fairfield. The State should be vitally concerned as to the future of its
large forest area. If properly managed, the forests could add significantly
to the general economy. However, degree of management is dependent to a
considerable extent on who owns this land.
PATTERN OF FOREST-LAND OWNERSHIP
Historical development
The patent granted to Plymouth Company by King James I on Novem-
ber 3, 1620 forms the broad basis on which stand all other grants made to
the colonies of New England. This included that part of America from
40 to 48 degrees north latitude; with a length "throughout the main lands
from sea to sea."
The original patent of Connecticut was granted by the Company on
March 19, 1631. The area was bounded on the north by the south line of
the Massachusetts plantations, on the south by a 120-mile stretch of sea-
coast, and extended from the Narraganset River to the "South Sea"
(Pacific Ocean) (Trumbull, 1898).
Subsequent grants were made mainly to groups of "proprietors." The
6
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first group formed the Connecticut Colony in 1635 and 1636, while New
Haven Colony was established two years later in 1638 (Osborn, 1925).
The two colonies were later combined, following the charter granted by
Charles II in 1662. As a result of other land claims, cession of land to
the federal government, and sale of its western lands, Connecticut is now
but a mere remnant of the area included under the original patent.
Disposal of land by the original proprietors followed more or less a
general pattern. However, since the land was originally populated by In-
dians, settlers purchased the land from them in order to remove all grounds
of complaint or uneasiness (Trumbull, 1898). Land was parceled out by
lot and wide dispersion of settlers was avoided. Each settler was allowed
a small tract for his house near the center of town for protection and
ease of attending local activities (Spiess and Bidwell, 1924). In addition,
he received a plot of meadow land and another suitable for cultivation. He
was also granted or sold a woodlot, usually separate from his main holdings
(Clark, 1914). These woodlots have been sold or handed down through
the years, but at present they are not recorded in the census as a part
of farms. Hence, the relatively small proportion of woodlots which are
classed as part of farms (Hawes, 1933).
Generally, original proprietors did not allot all of the land within the
area at once. Often several distributions were made. However, allot-
ments were usually of small size. Speaking of the early development of the
town of Manchester, Spiess and Bidwell (1924) say that, "On the typical
farm of one hundred fifty acres, fifty acres were in woodland, another
fifty acres in pasture, and the remainder divided between mowing land
and cultivated fields." Although there has been some consolidation, general
land policy which developed during the Colonial period resulted in a
multiplicity of small private holdings, many of them not being in one
consolidated block. The effect is clearly apparent in the present forest land-
ownership pattern.
Present ownership
Ownership of the 1,907,000 acres of forest land is divided among the
broad classes shown in Table 4. The 7,000 acres of non-commercial forest
land have been withdrawn, being included in State parks and preserves. Of
1,900,000 acres available for timber production, 120,000 acres are in State
forests and 35,000 acres in other public ownership, principally towns and
7
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cities. This study is primarily concerned with 1,745,000 acres under private
ownership, comprising 92 percent of the commercial forest land.















Source: Connecticut Park and Forest Commission (1951).
Private ownership is a broad term needing clarification. Question arises
as to who these private owners are, for they make the management decisions.
According to the 1945 Census of Agriculture, there were 14,679 farms
which reported 678,654 acres of woodland, representing 39 percent of the
private forest area. To say that over one-third of the private forest land
in the State is owned by farmers might appear logical. However, Barra-
clough (1949) and Black (1950) have emphasized that caution must be
used in interpreting data of this kind because of the broad Census definition
of a farm. Apparently, nearly all the part-time farms are included as well
as many rural residences and country homes whose owners may not be
interested in the productive capacity of their land.
Hypes (1936) found a third of the rural families in Connecticut were
commuters, having a rural residence and an urban occupation. Barraclough
and Rettie (1950) came to the conclusion that for 23 New England towns,
"only about 45 percent of the farm woodland acreage in units of 10 acres
or more is in farms that are now being operated on a full-time basis."
In order to determine, among other things, who owners of forest land
are in New England, Barraclough (1949) included 3 towns in Connecticut,
namely: Salem, Chaplin, and Warren. Percentages of forest land owned
in these towns by occupation of the owner are shown in Table 5 together
with corresponding data for the 23 New England towns.
More than three-quarters of the forest land in the 23 towns is held
by people in the first six occupational classes. This is also true for
8
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TABLE 5. DISTRIBUTION OF FOREST-LAND AREA IN 3 CONNECTICUT TOWNS· AS COMPARED
WITH 23 NEW ENGLAND TOWNS, BY OWNER'S PRINCIPAL OCCUPATION
(By percentage of forest land owned)
Occupation Conn. N e'W England
Owners of wood-using plants 0.2 23.6
Business-professional persons 33.1 18.6
Full-time farmers 174 II.6
Retired persons 16·7 9·5
Laborers-clerical persons 7.1 8·4
Housewives 7.6 6.0
Clubs and institutions 0.8 3·7
Public utilities 4.0 3.2
Dealers in forest land 3.1 3.1
Unsettled estates 1.3 2.6
Owners of recreational business 1·4 1.8
Students 0·3 0·5
Banks and other financial units 0·4
Other industrial establishments 0·5 0.2
Occupation undetermined 6·5 6.8
Total 100.0 100.0
·Salem, Chaplin, and Warren.
Source: New England-Barraclough and Rettie (1950).
Connecticut-Adapted from Table 63, Barraclough (1949).
the 3 Connecticut towns when considered alone. Although within the 23
New England towns the largest percentage of area (23.6) is held by
owners of wood-using plants, the largest percentage of area (33.1) in the
Connecticut towns is held by business and professional persons. Aside from
this difference, sequence of percentages of area owned by the different
classes, when viewed in descending order is remarkably close. Thede
(1947) found a similar pattern in the town of Hamden.
Past programs of forestry education and technical advice to owners
of small, woodland holdings have been designed chiefly to meet the needs
of the farmer and timber operator. Barraclough and Rettie (1950) con-
clude that " . . . .. the major effort to encourage better forestry . . .
has been concentrated on about one-third of the target." If percentages
in Table 5 for the 3 Connecticut towns can be considered to represent, in
a broad way, the ownership distribution in the other 169 towns, any
forestry action program should be aimed primarily toward business and
professional persons, full-time farmers, and retired persons. However, in
considering forest land~wnership it is necessary to know the size of holdings,
9
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for this in itself is of extreme importance in making forest management
decisions.
Size of holding
Connecticut does not have any "large" private forest landowners, those
whose holdings exceed 50,000 acres (U.S. Forest Service, 1946b). There
are only four "medium" owners having tracts between 5,000 and 50,000
acres. These hold a total of 30,000 acres, only 2 percent of the private forest
land. The remaining 98 percent is held by 35,042 owners with an average-
size tract of 49 acres. Distribution of these "small" owners and the acreage
held by size classes is shown in Table 6.
TABLE 6. NUMBER OF PRIVATE OWNERS OF FOREST LAND AND ACREAGE HELD (IN




(acres) Number Percent acres Percent
0-9 3,925 11.2 22·3 1.3
10-49 19,729 56.3 440.8 25·7
50-99 7,429 21.2 529.9 3°·9
100-249 3,539 10.1 528.2 30.8
250-499 35° 1.0 118·3 6·9
500-999
1000-2499 7° .2 75·5 4·4
Total 35,042 100.0 1,71 5.0 100.0
Source: U.S. Forest Service "Reappraisal Sample Areas" adapted from Table 46,
Barraclough (1949).
About 58 percent of the forest area in holdings of less than 5,000
acres is owned in tracts of less than 100 acres, while 89 percent is
held in tracts of less than 250 acres. From the standpoint of the number
of owners, 89 percent of them have tracts of less than 100 acres, and
almost 99 percent of them hold forest land in tracts of less than 250
acres. It is evident that most of the forest land is held in small units,
a factor of great importance when considering the practice of forestry.
Effect of ownership pattern on private management
Future contribution that forests will make to the general economy
10
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of Connecticut is dependent mainly on the degree of management practiced
by the 35,000 private owners who hold 92 percent of the commercial forest
land. Management problems are intensified by the small size of individual
ownership, over 99 percent of the owners holding an area averaging 49
acres. Probably less than 20 percent of the owners are bona fide farmers
who make their living from the soil. The others are primarily business and
professional people as well as retired persons not dependent on their forest
land for a steady income. In addition, many of these are non-residents.
Barraclough (1949) found that in the Connecticut towns of Warren, Salem,
and Chaplin 48 percent of the forest owners are non-residents.
The small area held by each of the owners, the type and residence
of these owners, and their impatience for current revenue does not augur
well for forestry as a business enterprise. However, the farmer is in an
ideal situation to manage his woodlot, working during the winter or other
slack periods when he or his equipment is otherwise not occupied. De-
spite numerous wood requirements on the farm, proximity of industrial
employment may dnlw the farmer away from his property during slack
periods for more lucrative work. However, Preston (1949) has stressed that
the greatest contribution to the farm economy can be made by managing
the woodlands for continuous production as an integrated part of the farm
business. The farmer, as an operator, should think not only in terms of
stumpage, but also in terms of the value added through harvesting the
timber crop like any other crop from his land.
On the other hand, about 80 percent of the owners do not have the
time, equipment, or, generally, the knowledge to manage their tracts.
More than likely, if approached, they will "sell out" to a small mill
operator who will "mine" the area, leaving it in an unproductive condi-
tion for years to come. These small owners do not have the opportunity
of using their own timber products as the farmer does, and the annual
production from such small tracts is not enough to interest an operator.
The only possible means of disposing of the timber growth is to cut at
relatively long intervals so that there will be sufficient volume to make
harvesting economical. To insure future timber crops, cutting requires super-
vision, a service offered by Connwood, Inc., a non-profit, marketing-cooper-
ative. However, small forest properties, particularly when owned by other
than farmers, create a problem in forest management. The U.S. Forest
Service (1948) has indicated that this is one of the most pressing prob-
lems of forest management in the United States.
II
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HAZARDS TO TIMBER GROWING
Importance in management
The growing of timber, like any other business venture, is subject
to hazards which, as a source of risk, are of primary importance in making
management decisions. Forestry, unlike many enterprises, is particularly
vulnerable to hazards due to the long period of the production process,
the economic significance of which was recognized early by Fernow (1902)
and has been discussed more recently by Zivnuska (1949) and Duerr
(1949) .
During this production period, usually 60 to 80 years for merchantable
saw logs, many economic maladjustments may develop. The land might be-
come more valuable for some other use than timber growing, or secular
trends in the demand for forest products might change. But probably the
most prevalent hazards to timber growing are those associated with fire,
disease, insects, and wind, each of which will be discussed as to its impact
on private forestry in the State.
Fire
Fire has always been an agent leading to forest destruction. Trumbull
( 1898), speaking of early fires in what is now Connecticut says, "The
Indians so often burned the country . . . . . . that in many parts. . . . .
there was but little small timber." It is evident that fires were of common
occurrence during Colonial times, for even as early as the New Haven and
Connecticut colonies, laws were passed prohibiting the firing of the woods
(Kinney, 1916). As population increased, fires became more numerous, de-
stroying standing timber and reproduction, as well as progressively lowering
the quality of subsequent forest growth.
Prior to 1905, there was no organized protection of forest lands from
fire. Fires burned over 30 to 40 thousand acres per year (Hawes, 1907),
equivalent to 2 percent of the forest land. Public action culminated in
the passage of a law in 1905 providing for establishment of a fire warden
system. By 19IO area burned was reduced to about I percent of the forest
land (Spring, 1911). Since about 35 percent of the fires were being caused
by railroads, further legislation was passed in 191 I holding companies liable
for expenses of all fires caused by their operations (Filley, 1913).
During the period 19IO to 1919 approximately 42,000 acres burned an-
nually (Connecticut Park and Forest Commission, 1950a). Lack of im-
12
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provement over the previous decade was due to increase in hazards that de-
veloped (Hawes, 1932). Also, there was lack of cooperation between town
wardens in fire prevention and suppression. Due to this and the fact that
warden appointments were often made by selectmen under political guidance,
the State took over responsibility of warden appointment in accordance
with a law passed in 1921.
Progress which has been made in fire protection since 1910 is summarized
in Table 7.
TABLE 7. FOREST FIRES AND AREA BURNED IN CONNECTICUT, BY DECADES, 1910-1949
Area Percent of
Area burned present forested
Number burned per fire area burned
Period 0/ fires (acres) (acres) (1,9°7,000 acres)
1910-1919 8,859 417,281 47.1 22
1920-1929 7,340 252,214 34-4 13
1930-1939 II,93 8 II6,014 9·7 6
1940-1949 II,73 1 57,860 4·9 3
Total 39,868 843,3 69 21.2 44
Source : Connecticut Park and Forest Commission (1950a ).
The average number of fires per year during the decade I94(}-I949 was
32 percent greater than the average during the period I9I(}-I9I9. However,
with a 79 percent increase in population from I9I(}-I950 (Connecticut
Secretary of State, 1949) (U.S. Bureau of the Census, 1950) it is not un-
expected that number of fires would Increase despite active public rela-
tions work (See Figure I).
In contrast to increase in number of fires, the high efficiency of the
State's fire warden system is indicated by an 86 percent decrease in
the average area burned each year during the 4o-year period (See Figure
2). During the I9I(}-I9I9 decade about 2.9 percent of the forest area
was burned over annually, whereas during the period I94(}-I949 this had
been reduced to 0.3 percent. Each succeeding decade the percentage of
present forest area burned has been cut in half. Forest land is now being
burned at the rate of about once in every 330 years as compared with once
in every 34 years during the early part of the century. It may be possible
the annual burn can be reduced even further. Based on an average for the
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during March, April, and May, two-thirds of them being caused by smokers
and debris burners (Connecticut Park and Forest Commission, 1950b).
Thus, a continued program of public education, carried out by the State fire
organization and the seven forest-protective associations (New England
Regional Planning Commission, 1940), aimed primarily at smokers and
debris burners, is necessary to decrease number of fires and thereby lower
the annual burn.
Fire losses are definitely on the wane in Connecticut. In attaining an
average annual burn of only 0.3 percent of the forested area, one of
the greatest economic obstacles to private forestry has been practically
removed. The present economic risk of fire is one which a forest owner
should be willing to accept.
Disease
Forests of the State have suffered severely in the past from various
tree diseases, most important being the chestnut blight, Endothia parasitica
(Murr.). Following discovery in 1904, it did not take the disease long to
assume epidemic proportions, infecting chestnut in all parts of its natural
range (Boyce, 1938).
During the period 1910-1925 the blight killed practically all com-
mercial chestnut within Connecticut, completely eliminating it as a useful
species. This was a tragic economic loss, for not only was chestnut a
valuable species, but it constituted one-half the timber of the State (Hawes,
1906). Oaks and certain undesirable species gradually took its place, but
this resulted in a general lowering of volume and quality of timber. Since
the disease is still active, there is no hope of restoring the species unless
native resistance or some hybrid form resistant to the disease is developed.
Even then, re-introduction through planting would likely be too expensive.
Another disease, which has caused great economic loss is the white
pine blister rust, Cronartium ribicola (Fischer). Introduced from Europe,
it was first discovered in 1906 and was firmly established in the white
pine forests of the Northeast by 1915 (U.S. Bureau of Entomology and
Plant Quarantine, 1950). The rust can be economically controlled by de-
stroying the alternate host, various species of currants and gooseberries,
within infecting distance of pine stands. Up to about 1930 this cost 22
cents per acre, per year at present prices (Riley, 1950). This is being borne
cooperatively by the State, federal government, and local pine towns.
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Although other tree diseases pose as potential hazards to growing of
timber, they are of relatively little economic importance when compared
with chestnut blight and blister rust. A field survey of diseases and
defects in Connecticut forests (Kienholz and Bedwell, 1938) revealed
that the most abundant defect was caused by N ectria spp., with defects
caused by Strumella coryneoidea (Sacc. and Wint.) being much less numer-
ous. Although these diseases kill some trees, they generally result in lower-
ing quality of the butt log, economic loss of which can be minimized through
good silvicultural practice.
The "oak wilt" disease, which has been widespread in Missouri and
Arkansas within the last five years, could be a serious threat to oaks
in Connecticut, for it has been found recently in nearby Pennsylvania.
It appears, at least at present, that diseases of forest trees do not offer
serious obstacles to growing of timber in Connecticut if good forest man-
agement is practiced, and continued attention is given to proper control
of white pine blister rust.
Insects
Forests of Connecticut are subject to a host of insect pests, which,
under epidemic conditions could cause serious economic loss. So far, attacks
have been sporadic and have been sufficiently controlled to forestall serious
effects in most cases, except in coniferous plantations.
The most serious insect threat to white pine is the white pine weevil,
Pissodes strobi (Peck), which deforms young trees, usually curtailing and
often precluding, production of merchantable timber. Direct control has
been found effective and economically feasible (Crosby, 1950). Likewise,
good silvicultural practice reduces the risk of losing merchantable material
(Dana, 1930).
Hemlock always has a potential threat in the form of the hemlock
looper (Lambdina athasaria pellucidaria). There have been a number of
hemlock stands ruined in the State as a result of activity of this de-
foliating insect. However, if chemical spraying by airplane is commenced
when the insect first attacks, it can be successfully handled.
Deformation of red pine by the European pine shoot-moth (Rhyacionia
buoliana) has been so extensive that plantations of this species are no
longer recommended in southern Connecticut. Red pine is also attacked
by a new scale insect, M atsucoccus sp., which has killed several acres
of pine in the town of Easton.
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Economically speaking, there is little risk at the present time from
insects attacking hardwoods growing in forest stands. Insects of primary
concern are defoliators which seldom kill the tree with one defoliation
but generally retard growth (Wallace, 1945). The Gypsy moth, Parthetria
dispar, is probably the most serious insect threat to oaks. However,
spraying from airplanes, which has been carried out by both the federal
and state governments, has been found to be an effective control.
Insects do not appear to offer any great obstacle to timber growing
in Connecticut. Control measures are effective for the more damaging
species, and if put into practice early enough, economic loss will not
be great. Although cost of control of more widespread insects is borne
by public expense, the private owners will, in the case of white pine and
red pine, have to expect a small outlay during the first few years in control-
ling weevil and shoot-moth damage.
Wind
Damage to Connecticut forests by wind has occurred sporadically through
the years. Hyde, et. al. (1799) reported a local storm in the towns of
Bozrah, Lebanon, and Franklin in the year 1799. " .... the wind furious-
ly overturned trees .... some of which were of very large size." A few days
later, August 6, 1799, a tornado "burst upon the earth . . . . tried its
strength upon the largest trees . . . . rendering them asunder or forcing
them up by their roots from the ground."
There have been several destructive storms in the last 200 years,
but the most devastating of the nineteenth century was the great hurri-
cane of September 23, 1815. Destruction was widespread, reaching from
west of the Connecticut River to the eastern New England coast. Some 123
years later, on September 21, 1938, a similar storm hit Connecticut (Kirk,
1939). According to Schreeder (1938), this hurricane destroyed in one
hour the finest 100 years' of timber growth in southern and eastern Con-
necticut. About 250 million feet were windthrown in addition to damage
in young stands, amounting to about $1.6 million of merchantable timber
(Hawes, 1940). Although one-third of the blowdown was salvaged, Shep-
ard (1938) estimated that an additional $10 million was lost in future em-
ployment for labor and industry through destruction of capital growing
stock, thereby setting back the forests some 50 to 75 years in productive
capacity.
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Again in 1944, the forests suffered from a severe hurricane, although
its intensity was not so great as the 1938 storm. This was followed by
widespread damage resulting from another storm on November 25, 1950.
The effects were spotty, yet large timber losses were sustained.
In addition to periodic damage from wind, forests have also suffered
from ice storms. In recent times, the two most severe periods in this
respect have been in the year 1922 and again in 1940. Both of these
storms resulted in heavy breakage of trees from 'accumulated weight of ice
on branches and boles.
Although it would appear that really severe wind and ice storms come
only intermittently, they are a definite hazard to consider in management
decisions. There is no way to control damage from these sources of such
intensity. Proper cutting methods will help alleviate some losses during
moderate wind storms but under hurricane velocity, there is nothing that
can prevent loss from wind.
FOREST INDUSTRY
Historical development
The first settlers, in what is now Connecticut, supplied their timber
needs by crude, hand methods. Due to its abundance, timber had no value.
In fact, it was in many respects a nuisance, offering an obstacle to agri-
culture. As land-clearing increased, timber assumed value due to relative
inaccessibility resulting from poor transportation. For example, a New
Haven Colony order, in 1639, forbade cutting timber from common
ground except by the magistrate's order (Kinney, 1916).
Increasing population and demand for lumber brought the sawmill,
there being one operating in Farmington by 1645 (Defebaugh, 1907).
Through encouragement, other sawmills followed rapidly, particularly
in connection with grist mills, these being the first forms of manufactur-
ing (Connecticut Board of Education, 1919). Production soon increased
beyond that' needed for home consumption, and a lively export business
in lumber and staves was built up with the West Indies (Clark, 1914).
Recognition that development and maintenance of markets depended on
product standardization led to the early passage of several laws in
this regard (Kinney, 1916) .
Following the construction of the first merchant vessel in New London
in 1661 (Clark, 1914), development of the shipbuilding industry created an
important market for high-grade timber products. Added impetus was given
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to the forest industry by the discovery of iron ore in Salisbury. This
created a large market for wood in the form of charcoal, for by 1810 iron
furnaces were in operation all through the inland region (Hopkins, 1936).
As the demand for lumber increased, additional sawmills were established
until there were over 400 in the State by 1819 (Defebaugh, 1907). By 1840
there were over 600. In 1845 Connecticut produced about 22 million feet
of lumber, 206 thousand cords of firewood, over 3 million shingles, 4
million bushels of charcoal, and some 5 thousand cords of bark for tanning
(Hopkins, 1936).
Development of the brass industry, principally in the Naugatuck Valley,
as well as the manufacture of bricks and lime required large quantities
of wood, both as charcoal and fuel wood. Railroad construction created
an additional demand for wood, not only for locomotive fuel, but also
for track ties. By 1906 about 1.5 million ties were being cut annually in the
State (Hawes, 1907). In addition, there was a market for posts, poles,
and piling as well as for domestic fuel wood, which had always been an
important adjunct of the forest industry. Practically all homes used wood
for cooking and heating, each family requiring 5 to 10 cords per year
on the average (Blake, 1888).
Most cutting by the turn of the nineteenth century was in second-
growth stands (Hopkins, 1936), practically all the virgin timber having
been cut before the Revolutionary War (Hawes, 1906). However, activi-
ties in the lumber industry increased, particularly after the Civil War.
Active sawmills decreased from over 600 in 1840 to 127 in 1899, but with
steam replacing water for power, the combined output increased from 22
million feet to over 100 million. Following a peak in 1909, when 422 mills
reported a production of 168 million feet, the long-term trend has been
downward. It reached a low in 1932, when 23 active mills reported only
a little over 5 million feet. (See Figure 3). Since the depression period
of the 30'S, there has been a gradual increase in lumber production, about
equally divided between hardwoods and softwoods, reaching an estimated
production of 30 million feet in 1946 (Steer, 1948b).
Present sawmills
There were 295 sawmill operators in Connecticut in 1949. Twenty-
five percent of the operators were located in Litchfield County with the
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Source: Connecticut Park and Forest Commission (1949b).
The majority of mills operate sporadically, depending primarily upon
demand for lumber, although competition for stumpage is becoming increas-
ingly important. The 1947 Census of Manufacturers lists 70 active mills
in 1939. The number had increased to 191 in 1947, leaving 26 percent
inactive. This increase was a result of war-time and post-war demand for
lumber.
Practically all mills are of very small size, probably over 90 percent
being of the temporary or portable type. The distribution by size classes
in 1947 is shown in Table 9.
TABLE 9. NUMBER OF ACTIVE SAWMILLS IN CONNECTICUT, 1947, BY SIZE CLASSES
Size class Lumber
annual cut No. of sawed
M bd.ft. mills M bd.ft.
1,000-2,999 I } 6,288500- 999 7
200- 499 15 } 12,15450- 199 64
1- 49 1°4 1,864
Total 191 20,3°6
Source: Census of Manufacturers, V. II, 1947.
The yearly output of 88 percent of the mills was less than 200,000
board feet each. Only 8 mills accounted for almost one-third of the
lumber cut.
Small production units have characterized the lumber industry of Con-
necticut. Continual cutting for 300 years l;m short rotations has pre-
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vented the forests from producing any large volume of material that would
be necessary to sustain larger operating units. Although small units need
not necessarily be inefficient, the lumber supplied by most of the local mills at
present is of low grade that can be sold only as common lumber. This is
due to the lack of good quality logs as well as inadequate mill facilities
and inefficient operation. In addition, there are usually no adequate facil-
ities for drying or planing.
The small mill operator not only denies himself of the additional value
that would accrue through proper lumber manufacture but, also, the
greater value of higher grades if they were segregated. At the same time,
the forest owner suffers through receiving a lower return for his stumpage.
However, the operator is confronted with an economic problem when it
comes to grading. Selling according to the grade, he will have no trouble
in disposing of the better quality material, but he will experience dif-
ficulty in selling the preponderance of low-grade stock. Therefore, by
selling mill-run, though at a lower price, he can generally dispose of
all of his lumber.
Potential possibilities
Rapid rise of the lumber industry, beginning in 1905, was not entirely
a result of an increase in demand for lumber. Chestnut blight was be-
ginning to take its toll, and in many cases logging was carried out to
salvage the trees killed. However, lumber demand was brisk throughout the
country, Connecticut reaching peak production in 1909 along with total
United States production. Subsequent decreased production in Connecticut
reflected the shrinking supply of merchantable timber, but there was also
a general decreasing trend of lumber demand in the whole country until
the 30'S (Steer, 1948b). Although increasing gradually since the depression,
the abrupt rise of Connecticut production in 1939 reflected salvaging
of trees blown down by the hurricane in 1938. War-time demand for lum-
ber stimulated production, and post-war building activities were mainly re-
sponsible for the 1946 production being higher than any year following
1929·
Demand for lumber is fairly elastic, but there is every indication that
long-term increasing demand will continue. The U.S. Forest Service
(1946c) estimates that in the future the country will need about one-fifth
more timber than was cut in 1944 to supply the demand at reasonable
prices.
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The future of Connecticut's forest industry is dependent both on the
operator and forest landowner. The operator must produce a quality prod-
uct, but to do this he must have quality logs. By improving logging and
manufacturing practices, greater net profit should enable the operator to
pass part of it on to the grower of stumpage. If stumpage returns more
nearly reflect the cost of growing timber, the forest landowner will be
more inclined to look upon the production of quality logs as a business. Hos-
mer (1949) proposes integrated operations covering large areas as a suitable
alternative to present practices. Possibilities of such central concentr -
tion yards may offer one of the best solutions to the multiple ownership-
operator problem in Connecticut.
With an increasing population and proximity to markets, Connecticut
should be in a position to sustain a large forest industry. According to
the Forestry Department of the Connecticut Park and Forest Commission,
Connecticut's forests could eventually produce, under good management,
400,000,000 board feet plus almost 600,000 cords of wood annually, having
a primary market value of at least $33,000,000 at present prices. This
would require 8,500 woods workers as well as an additional 6,800 supple-
mentary workers, thereby supporting almost 46,000 persons. However, to
attain this ideal requires an adequate growing stock, the lack of which
is primarily responsible for the small size of the present forest industry.
THE QUANTITY AND QUALITY OF GROWING STOCK
Importance of adequate growing stock
Although land is the basic production factor in timber growing, volume
and character of timber on the land are of extreme importance in manage-
ment decisions. Whereas it may take 50 to 100 years to grow a mer-
chantable crop by planting on bare land, the existence of a normal forest,
with ideal age-class distribution and growth, would permit harvesting
growth either annually or periodically without depleting forest capital.
Such sustained yield is the ideal goal in forest crop production.
For example, a fully stocked white pine stand on an average site at
30 years will have a mean annual growth of 320 board feet per acre. This
more than doubles at 50 years, reaching a peak of 800 feet at 70 years
(Frothingham, 1914). To maintain such growth requires a large growing
stock. About 2 million board feet properly distributed on a 7o-acre tract
managed on a 7o-year rotation would be needed to yield slightly over 56
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thousand feet per year. Since the impatience of the individual for im-
mediate returns and the long period of production can be reconciled only
through maintenance of adequate growing stock, let us see what Connect-
icut's forest lands offer.
Character of growth
Although no detailed forest survey of the State has ever been made,
some information on forest area was collected as early as 1907 (Hawes
and Hawley, 1909) and later extended to the remainder of the State (Moss,
1915) (Hawes, 1933). Hawes (1933) submitted an estimate of the volume
of timber, but the most recent estimate is given by the U.S. Forest Service
(1946a). Before considering volume, it is desirable to classify forest
land as to types of tree growth. This is summarized in Table 10.
Approximately 1.5 million acres, or four-fifths of the commercial forest
land contains trees too small in size to amount to a minimum mer-
chantable volume of 2,000 board feet per acre. Slightly over half of this
unmerchantable area is stocked with timber from 5 to II inches in diameter,


















Source: U.S. Forest Service (1946a).
'Status beginning of 1945. Includes land capable of producing timber of com-
mercial quantity and quality, and available now or prospectively for commercial use.
"Includes areas characterized by timber large enough for sawlogs (lumber) re-
gardless of its actual use, and in sufficient volume per acre for economic operation,
a minimum of 2,000 board feet per acre in softwood trees 9 inches D.B.H. and larger
and II inches D.B.H. and larger in hardwoods.
8 Timber too small for sawlog operation but large enough for cordwood (5 inches
D.B.H. and larger) regardless of whether the stand is cut for this use or held for
saw timber. Timber must occupy more than 10 percent of the growing space and
amount ,to a minimum of 2 cords per acre.
, Areas on which at least 40 percent of the growing space is occupied by commer-
cial species predominantly below pole timber size and below minimum volume per
acre for saw timber or for pole timber.
S Includes lands that do not qualify in any of the preceding classes.
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the remainder having only seedlings or saplings with about a third of it
poorly stocked or denuded. This leaves about a fifth of the area supporting
merchantable saw-timber stands at present.
Timber volume on commercial forest land is given in Table 11. There
is a total of 1.6 billion board feet, 84 percent hardwoods and 16 percent
softwoods. Total volume of all trees over 5 inches in diameter is 967
million cubic feet or 13.5 million cords, 87 percent of which is hardwood.
Volume per acre averages 860 board feet; 2,760 board feet on saw-
TABLE II. VOLUME OF TIMBER ON COMMERCIAL FOREST LAND IN CONNECTICUT, BY





All saw timber' 1,64Z,000 Z58,000 1,384.000
On saw-timber areas' 1,111,000 194.000 917,000
On other forest areas 53 1,000 64,000 467,000
Cubic feet
All trees· 967,000 I21,000 846,000
Saw-timber trees' 448,000 5z,000 396,000
Pole-timber trees' 519,000 69,000 450,000
Cords
All areas 13.500 900 IZ,6oo
Saw-timber areas 3,443 355 3.088
Pole-timber areas 3,z81 335 2,946
Other forest areas 700 60 640
Sound portion of
culls, tops, limbs,
all trees 6,076 15° 5,9Z6
Source : U.S. Forest Service (1950) and Connecticut Park and Forest Commission
(195 1).
, Includes the volume of trees to a minimum of 9 inches D.B.H. for softwoods and
II inches D.B.H. for hardwoods.
• Includes the volume of saw timber on areas having a minimum of z,ooo board
feet per acre.
• Includes the volume of all trees to a minimum D.B.H. of 5 inches.
• Includes the volume of trees to a minimum of 9 inches D.B.H. for softwoods and
II inches D.B.H. for hardwoods plus tops and limbs (tops only in softwoods).
• Includes the volume of trees between 5 inches D.B.H. and minimum saw-timber
size. .
26
IMPORTANT FACTORS BEARING ON PRIVATE FORESTRY
timber areas, which include two-thirds the board foot volume; and 360
board feet on the remaining four-fifths of the area.
On the cord basis, there is an average of 3.9 cords per acre plus 3.2
cords in sound portions of culls, tops, and limbs; 8.5 cords on saw-timber
areas; 3.8 cords on pole-timber areas; and 1. 1 cords on other areas.
Volume of softwoods and hardwoods, broken down by species is given in
Table 12.
TABLE 12. VOLUME OF SAW TIMBER IN CONNECTICUT, BY SPECIES
Softwoods Hardwoods
Million Million
Species bd. ft. Percent Species bd·ft. Percent
Hemlock 160 62.0 Oak 830 60.0
Norway and Beech, birch,
white pine 93 36.0
maple 415 30.0
Pitch pine .8
Yellow poplar 28 2.0
2 Cottonwood and
Spruce and fir 4- aspen 13 ·9
Others 2 .8 Others 98 7.1
Total 258 100.0 1,384 100.0
Source : Adapted from Table 10, U.S. Forest Service (1950).
Almost two-thirds of the softwood saw-timber volume is hemlock, with
a little over one-third in Norway pine and white pine. Other species,
including pitch pine, spruce, and fir, comprise only 2 percent. About
two-thirds of the hardwood volume is oak, with a combination of birch,
beech, and maple adding almost a third. The small remainder, about 10
percent, consists of yellow poplar, cottonwood, and other species.
It is clear that additional growing stock is needed. Even on saw-
timber areas, the only ones merchantable at present, cutting of good
quality, desirable species merely serves to further deplete an insufficient
forest capital. Thinnings are needed to increase rate of growth on better
stems, thereby shortening the rotation for merchantable timber. Improve-
ment cuttings are necessary to improve species and quality composition,
particularly to increase the softwoods. These are economical only if the
small material removed may be disposed of for enough to cover the operating
costs. Markets are, therefore, the key to intermediate cuttings, a subject
to be discussed more fully in a later section.
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any subsequent destructive agencies, including man, much of the present
forest area would still support trees too young to be merchantable and
would include many inferior species.
Unfortunately, before adequate protection measures were adopted, fires
destroyed forest capital on about 3 percent of the area each year. Both
repro.duction and merchantable timber were destroyed, those trees not killed
being left in a defective condition. To this was added the tremendous
destruction wrought by hurricanes at periodic intervals, tending to set
back normal forest development by at least 50 years. In the meantime, loss
of about half the standing timber due to chestnut blight left forests in
a sadly depleted condition. Considerable white pine died from blister
rust before control measures were instituted; numerous insects have added
their toll to the destructive process; while periodic glaze storms have
caused wide-spread breakage and subsequent deterioration of timber qual-
ity.
Except for about 30,000 acres which have been planted, the activities
of man have been more detrimental than helpful in forest development.
Through the early practice of "highgrading," or selecting only the best
species of highest quality, the less desirable species have gained domin-
ance, thereby lowering the over-all quality of the growing stock. Also,
clear-cutting on short rotations has kept stands in a depleted condition.
The demand for lumber, even for small sizes and low quality, has resulted
in cutting practically all trees as soon as they reach the threshold of
merchantability.
Combination of all of these factors has left us today with insufficient
forest capital upon which to draw for the maintenance of a forest industry.
The forest landowner can net little, if any return. However, by placing
a higher value on current revenue than proportionately greater future
returns, the owner will sell his remaining small trees to an operator who is
forced to take them if he is to stay in business.
PRODUCTIVE CAPACITY
Species
Over 130 years ago Pease (1819) stated: "The forests of Connecticut
are principally deciduous; consisting of oak, chestnut, maple, walnut, butter-
nut, ash, elm, beech, birch, button-wood, bass, and various other species
of trees. They comprise also white and yellow pine, spruce, hemlock and
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Hicock, et. al. (193 I) found that, in general, the soils of the State are
"good to excellent" for the production of red pine. Outside of ridge tops,
excessively wet areas, and those periodically inundated by salt water, it
should be possible to produce good tree growth. Lunt (1948) states:
"Except on very shallow and very sandy soils, growth can be highly satis-
factory .... provided the forest is properly managed."
There are few places where physiography limits tree growth. Both the
Eastern and Western Uplands are areas of moderate relief, elevations
ranging from a few hundred feet to a maximum of 2,380 feet. These re-
gions are separated by the Lowland, having a maximum width of about
20 miles.
The Connecticut Park and Forest Commission has estimated that there
are 4°0,000 acres of forest land not capable of producing sufficient growth
to warrant intensive management, by reason of an adverse combination of
site factors. This leaves 1.5 million acres, mainly Sites I and II, which,
if properly managed, are potentially capable of growing good timber crops.
Growth
The success of private forest management depends on the annual or
periodic growth, which, in turn depends on the amount of growing stock.
So long as growing stock is inadequate, growth will be correspondingly
low. Only by deferring cutting, or cutting only a portion of the growth,
can present stands regain productivity. Current growth is given in Table 15.
Total current annual growth on all timber is 55 million cubic feet, or
29 feet per acre, about 89 percent hardwood. Allowing 80 cubic feet of
wood per cord, this represents 0.4 cord, per acre, per year.
Saw-timber growth, that being added on trees large enough to be con-
sidered merchantable, is 107 million board feet per year, 87 percent being
hardwood volume. This averages only 56 board feet per acre.
Change in present growing stock is indicated by comparison of present
growth and drain from cutting, insects, fire, and disease. Average drain
for 1944 is given in Table 16.
Allowing an annual drain of 25 million cubic feet of all timber would
leave a net growth of 30 million feet. On this basis, growing stock
would increase at the rate of 16 cubic feet, per acre, per year, or 3.1
percent of present volume. Some of this growth might be termed waste
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households for heating and cooking. Such markets were responsible for
frequent clear-cutting, thereby contributing to the poor condition of present
stands. Continued clear-cutting, although on a longer rotation, for rail-
road ties, telegraph poles, and piling gave impetus to further stand de-
terioration.
Activity in the iron industry died out, partly as a result of lack of
wood within economical hauling distance. The brass industry switched to
gas for fuel (Hopkins, 1936), and brick yards changed to oil (Thede,
1947). Markets for local charcoal declined rapidly due to inability to meet
competition of the wood distillation industry in New York and Pennsyl-
vania. Even fuel wood consumption has shown a steady decline for almost
60 years (Fenton, 1949) despite favorable heat value as compared with
coal or oil (Gibbs, 1930). The Census of 1940 shows only 7 percent of
the houses in Connecticut using wood for fuel. Due to efficiency and con-
venience of both coal and oil as compared with wood (Bryant, 1936), it
appears doubtful that there will be any significant increase in the fuel
wood market in the future. The market for railroad ties has likewise been
curtailed due to cessation of railroad expansion and creosote treatment
which has cut down on tie replacements. In 1947 only 91,000 ties were
produced in Connecticut, about 6 percent of the peak year of production
(Cross Tie Bulletin, 1950).
Consumption
In discussing markets for timber crops grown in Connecticut one is
confronted with a paradoxical situation, for consumption far exceeds
normal production. The inconsistency arises from the fact that local
industry does not supply the kind and qu~lity of product demanded by the
market. Even during 1932, at the depth of the depression, total production
of lumber amounted to only 6 percent of consumption (Hawes, 1936). Al-
though rising to 10 percent by 1934 (Hawes, 1938), local production again
dropped to 6 percent in 1938 (Hawes, 1940).
Excluding poles, posts, fuel wood, and national defense requirements,
288 million board feet were consumed in 1941, only 3 percent being pro-
duced by forests of the State (Shepard, 1941). The balance was imported:
25 percent from the rest of New England; 26 percent from the South;
45 percent from the West; and 1 percent from other parts of the country
(See Table 17). In addition, about 240 thousand cords of firewood were
used, the bulk of it being produced locally (Baldwin, 1949).
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chandising methods more reliable, and if general convenience of doing busi-
ness were comparable to that of purchasing and handling the outside stock
now predominating in the established trade."
Per capita consumption of lumber in Connecticut increased from 60
board feet in 1932 (Hawes, 1936) to 90 feet in 1938 (Hawes, 1938). In-
cluding indirect uses, it reached 170 board feet in 1941 (Shepard, 1941).
With local production contributing such a small amount, finding a market
for quality products should be no serious problem. However, markets must
be found for small-sized material which must be removed during the pro-
duction period.
Increasing diversity of markets
Market outlets for small-sized material have increased, particularly
since World War II. Following a IO-year effort on the part of the Con-
necticut Forest and Park Association, and Connwood, a market was opened
for guide-rail posts to be used on the roads in Connecticut (Connecticut
Forest and Park Association, 1949). Connwood, a forest products market-
ing agency, has also arranged outlets for peeled pulpwood, tobacco tent
poles, stock posts, and red pine bolts used in the manufacture of roofing
felt. By pooling products, including saw-logs, from many small owner-
ships, markets are developed which would otherwise be unavailable to the
individual owner. Since trees are marked for cutting on the basis of good
forestry practice, an improvement in remaining growing stock results.
Fenton (1950) indicates a yearly market for charcoal used by metal-
lurgical plants and for curing tobacco amounting to 15,000 tons. In
addition, about 5,000 tons are used as domestic and picnic fuel. Only 10
percent of this annual consumption is produced locally. To capture the
remaining market, efficient and economical coaling methods are necessary
to meet competition from other areas. A recently developed kiln (Olson
and Hicock, 1946) offers economic possibilities to forest landowners
for disposing of about 4°,000 cords of wood each year.
Although efforts have been made to promote the use of fuel wood for
heating purposes, results have not been encouraging. The W oodomat fur-
nace, operating on the "down-qraft" principle, has been developed by
the Northeastern Wood Utilization Council ( 1949) and offers distinct
possibilities of increasing fuel wood use. However, high labor costs are one
of the limiting factors inimical to the extension of fuel wood consumption.
There are promising possibilities for establishment of a pulpmill in Con-
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INTRODUCTION
SEVERAL different factors have been discussed as they relate to prac-tice of forestry on private land in Connecticut. Some of them indicate
definite obstacles to forest landowners who contemplate initiating forest
management, particularly inadequacy of present growing stock. This forces
a period of waiting until timber becomes merchantable, varying from 25 to
75 years due to present stand conditions and age-class distribution. During
this period, due to present lack of markets for small material, owners can
expect only small returns, if at all. In fact, expenses of management will
generally mean a direct outlay. In addition, owners are subject to the
inexorable visits of the tax collector. The remainder of this study will be
devoted to investigating the effect that property taxes have on profitability
of timber growing in Connecticut.
About 99 percent of private forest land in Connecticut is subject to
the general property tax. The remainder is taxed under a modified form to
be discussed later (U.S. Forest Service, 1945). For a I2-month period
ending in 1948, over $103 million in property taxes were collected, repre-
senting 97 percent of total local revenue (Connecticut State Tax Com-
missioner, 1949).
Before considering present methods of taxing forest land and timber,
a brief summary of historical development of taxation is desirable in order
to understand more clearly present procedure and the place forest land has
occupied in the tax base.
HISTORICAL DEVELOPMENT
During the Colonial Period
Jones (1896) discusses the general taxation system during early colonial
days. A central, or' commonwealth tax, was levied directly on land, prop-
erty, and polls; later, on faculties and incomes. Subsequently, indirect taxes
were used to lighten the burden. Basis for taxation appeared in the "Eleven
Fundamental Orders," issued by Connecticut Colony in 1639; "Freemans
Charge," issued by New Haven Colony the same year; and "Code of
Laws" of 1650. It was indicated that every citizen was to consider it a
duty to contribute his share in support of government. This was based on
the theory of benefit received by reason of existence of a government.
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Walradt (1912), in discussing taxation development from 1789 to
1861, indicates that colonial methods of taxing were continued after
formation of the State, the central tax then being called the State tax. How-
ever, under revisions of the tax laws of 1795 and 1808, land values, based
on productive capacity, were given as follows:
Plow land
Upland, mowing and clear pasture
Boggy meadow, mowed
" ", not mowed
Meadow land in Hartford and Middlesex counties
Other meadow land















Using an average State tax rate of II mills from 1796 through 1816 and an
average town rate of 21 mills for Lebanon, Killingworth, and Union
(Hopkins, 1936), the total annual tax on the best timberland was about
one cent per acre.
Because standard of living for most people was similar, assessment of
property of the same kind as having equivalent value caused no great in-
justice. However, by 1812 conditions had changed sufficiently to cause the
system to become highly inequitable. Tax on a cow was more than " ...
eighteen acres of (uninclosed) woodland worth eighty dollars per acre-
more than forty-one acres of second rate (uninclosed) woodland worth
fifty dollars per acre."
The new constitution, adopted in 1818, carried changes in the tax
system. In 1819, property, instead of being assessed on probable net
re'venue, was to be valued on the basis of three percent of its money
worth, or true value. A much greater burden of taxation was placed on
land as the relative burden on other classes of property was decreased.
Despite a diminution in the grand list, the State cut its expenses and
maintained a rate of one cent on the dollar for many years. However,
increasing governmental expenses culminated in revision of the tax system in
1850. Instead of attempting to name everything which should be taxed, the
law read: "all real and personal property, except that which is exempt from
taxation, shall be valued and set in the list" at three percent of its
valuation.
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Beginning in 1850 the State tax was made payable by towns instead of
directly by the individual; so towns thereafter included provision for the
State tax in their own rates.
In 1860 it was required that property be assessed at full valuation
(Connecticut State Tax Commissioner, 1948). This action completed major
changes in the tax system to the present.
From 1861 to the present
Following the Civil War, increasing governmental actlVltles with at-
tendant costs brought a rapid rise in town taxes (Hopkins, 1936). With
progressive decrease in personal property appearing on assessment lists,
burden of higher taxes had to be borne by land and other visible wealth.
Although State expenses increased, taxes were imposed on new sources
and increased on some old ones; hence, the relative proportion of the
State's revenue coming from the towns decreased. Since 1914, whenever
a State tax has been necessary, it has been apportioned among towns on
the basis of average taxes collected during the previous three years (Con-
necticut State Tax Commissioner, 1948). Prior to such time, when State
taxes were apportioned on the basis of equalized grand lists, apparently
there was a tendency for towns to undervalue property. At present the
major part of State income comes from 31 sources, most important being
the sales and use tax.
THEORY OF THE GENERAL PROPERTY TAX
The ultimate justification of taxation is general social welfare. Taxes are
forced contributions of society to raise revenue for support of desirable
social objectives, assumption being made that expenditure of funds so col-
lected serves to promote these ends more effectively than alternative methods.
Tax apportionment presents a perplexing question, for it must be fair,
everyone assuming his share. Also, it should be just and equitable, involv-
ing "equal treatment for those in like circumstances" (Groves, 1945).
The "benefit" theory of apportionment is founded on the premise that
taxes should be based on proportion of government services received, ()r,
as indicated by Bonbright (1937), on costs or losses that property im-
poses on the government. Although plausible, this theory is subject to criti-
cism, principally because there is no way to make a clear accounting of
benefits received. Also, many public institutions would not exist if recipients
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of benefits were to pay in proportion to those benefits. Although the general
property tax is defended on this basis by some, particularly the "burden-
on-the-community" doctrine in the case of business properties (Bonbright,
1937), property certainly is a poor measure of benefits received (Groves,
1945). The property tax contains elements of benefit, and early taxes in
Connecticut were based primarily on this principle. However, it is doubt-
ful that government should impose special fees for services on benefited
parties, thus reducing recognition of social need for certain services
(Spengler, 1940).
Many consider that property taxes should be apportioned on the basis
of "ability-to-pay"; that more prosperous people should pay a higher tax
regardless of benefits received. In the early stages of a society, property
serves as a rough measure of a person's wealth. However, as society dif-
ferentiates, some receive income from earnings rather than from property;
hence, property breaks down as the sole determinant of ability-to-pay. With
continuing differentiation, productiveness of property assumes importance.
Seligman (1890) indicates that such development in Europe changed the tax
system; taxes on land, houses, wages, salaries, interest, and profits sup-
planting the property tax. He concludes that the general property tax in
a developed society is theoretically deficient in two respects: first, since
property is split into many elements, it is impossible to decide from which
category deductions are to be made for indebtedness; secondly, property is
no longer a criterion of tax-paying ability. This concept is shared by
other authorities (Herr, 1940) .
The general property tax cannot be defended entirely by either the
"benefit" or "ability" doctrine, although it contains elements of both.
There is widespread agreement that the tax is faulty. Inequality of as-
sessment, failure to reach intangibles and other mobile forms of personal
property, plus administrative difficulties in treatment of debts, all operate
to make the tax unequal and regressive (H~rr, 1940). Despite these de-
ficiencies the tax continues in use, for it produces a large, dependable rev-
enue, the amount of which can be predicted. Besides, many people consider
property a justifiable basis for taxation (Groves, 1945).
SOME IMPORTANT FOREST TAXATION STUDIES
Connecticut
In compliance with an act passed by the General Assembly of Connecticut
in 1911 (Chap. 45, P.A. 1911), a special Commission was appointed to
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anon, woodland in 1927, was assessed at an average of $30.78 and $12.48
per acre, respectively. Lack of land classified under modified forest taxa-
tion laws led Hopkins to conclude that forest owners had not experienced
the .burden of the general property tax to the same extent as in some
other states because most of the forest growth of Connecticut was small
and of relatively little value. However, speaking of Killingworth, which
was 80 percent forested, having an average land tax in 1929 of 26 cents
per acre, he said: " . . . there must be some real defect in the start:e
forest tax laws, or else an entire lack of interest in forestry, or lack of
belief in the profitableness of forestry in the towns."
United States
Fairchild (1935) and associates made a study of forest taxation in
seven states and a less intensive one in nine others, pursuant to the pro-
visions of Section 3 of the Clarke-McNary Act of June 7, 1924 (43 Stat.
653). Connecticut was not included. The final report developed the thesis
that "the public, through the property tax is subjecting the forest business
to an influence directly opposed to conservation." Rejecting special favors
in the way of reduction or remission of taxes, an ideal system of taxing
forests was considered as one which would "require a just contribution from
-forest owners, while being of such form as will not place a special obstacle
(beyond what any just tax must impose) in the way of the best use of the
forests and forest lands from the viewpoint of the public interest."
It was shown that a deferred-yield forest under the general property
tax is overburdened as compared with a property yielding an annual income,
the burden being greater the longer the period of deferment. Using pre-
depression values and starting with cut-over land, property taxes would
take 50 percent or more of the net income before taxes from forests by
the time it could be realized; whereas taxes (excluding Federal income
taxes) took an average of only 1 1 percent of the income of all corporations
in the United States for the 1923-1929 period.
Inequality of assessment was generally found within different classes
of property and tax districts, being favored by undervaluation. Forest
land was usually over-assessed relative to other property, the "chief cause
of long-term delinquency" in taxes. Although recognizing the increasing
trend in taxes and uncertainty of future taxes as affecting forest manage-
ment, it was stated that interest charges on invested capital overshadow
taxes as a carrying charge, and forestry will not necessarily be practiced
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explore possibilities of substituting some other form of taxation for the
property tax. Although the Maine Bureau of Taxation (1945) concluded
that there was no necessity for eliminating the property tax, forest taxation
in the organized towns was considered disproportionate to income; "Timber
land in organized towns and plantations cannot be held by the owners
as a good investment under our present system of local taxation."
Conclusions were based primarily on a study made by Sewall (1945),
covering over half a million acres of timber land under many ownerships
with records dating back as far as 1917. He found an average gross return
of 24 cents per acre with an average tax of 22 cents. With property taxes
taking about 91 percent of the income before allowing for interest or loss
by destructive agencies, Sewall concluded: " . . . the present method of
valuing forest lands in the organized towns, in conjunction with prevalent
tax rates, is destroying private investments in such lands, and is compel-
ling liquidation of forest resources to the detriment of the communities."
It was recommended that measures of relief be taken to co-ordinate
taxation with income; thereby placing forest-land investments on a com-
parable basis with other reasonable investments. Deriving assessed
values from income of forest land by capitalization, it was found
that 10 cents per acre was about the maximum tax which ordinary
forest land, capable of annual or closely spaced cuts could stand. How-
ever, under conditions where a cut could not be made for about 40
years, a tax of only 6 cents per acre would be reasonable.
Additional forest taxation studies in Maine were made by Malone
( 1947), who covered three towns in Hancock county. Using aerial photo-
graphs supplemented by ground work, forest types and stand-size classes
were delineated. Acreages were recorded on a separate card for each prop-
erty and fair values determined from a relative value-schedule developed
for different types and stand sizes.
Malone concluded that forest-land assessments were inequitable, small
properties being overassessed relative to large holdings. Also, assessed
values tended toward uniformity, regardless of site or stocking. He empha-
sized that equitable taxation of forests rests on considering soil, topography,
accessibility, and markets, as well as age, kind and quality of trees. If as-
sessed on this basis, 35 percent of the forest properties in the three towns
would receive increases in value, while 65 percent would receive decreases,
thus leaving the total tax roll the same.
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included were chosen in a checker-board fashion to give good representation
(See Figure 4). Personal interviews were held with town clerks, tax as-
sessors, and tax collectors.
In addition, the Tax Abstract in each town and some individual assess-
ment lists were examined to determine variability of assessment within
towns. Town officials were cooperative and willing to supply information
if possible. Difficulty was encountered in collecting data due principally
to lack of a summary of forest land for any of the towns. Even if one
examined the assessment list of every landowner, he would not have an
accurate picture of forest land. In many cases forest land used for grazing
It
REPORTED BY nmnVIiW _
REPORTED BY ~UBSTIONN.mB ~
Base maps copyrighted by The National Survey.




FIGURE 4. Map showing location of towns that reported by interview and
mail questionnaire
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is listed under pasture land, cultivated land may be shown as sprout land,
or land may not be classified at all.
Collection of data by mail questionnaire
Following completion of field work, questionnaires were prepared for
the remaining 135 towns. These, together with a letter of transmittal, were
mailed in October, 1950.
Response was gratifying. Out of 135 towns, 86 replied within a short
period. A second letter of transmittal with accompanying questionnaire
was mailed to the 49 nonresponding towns in February, 1951. Twenty-two
of these replied, giving a total questionnaire response of 8.0 percent.
Eliminating 8 towns which did not send adequate information, and adding
the 34 towns reporting by interview, gives a State coverage of 134 towns,
or 79 percent (See Table 18).
TABLE 18 . NUMBER OF TOWNS REPORTING IN THE FOREST TAXATION STUDY, BY COUNTIES
Total towns Reported by Reported by Total
County in county interview questionnaire reporting
Number Number Number Number Percent
Middlesex IS 3 10 13 87
New London 21 4 II 15 7 1
Litchfield 26 6 14 20 77
Windham 15 5 8 13 87
Fairfield 23 4 14 18 7 8
New Haven 27 3 18 21 7 8
Hartford 29 6 16 22 7 6
Tolland 13 3 9 12 92
Total 169 34 100 134 79
LAND AND TIMBER ASSESSMENT
Based on market value
According to Connecticut law, "The present true and actual value of
any estate shall be deemed by all assessors and boards of relief to be the
fair market value thereof, and not its value at a forced or auction sale."
Interpretation of this statute by the courts indicates: "When the assessors
adopt rule of valuation conflicting with statute, remedy is by appeal to
the board of relief. If assessors adopt rule of valuation, assessment may
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be reduced on appeal to conform to such rule. No distinction in law be-
tween assessed and actual value of real estate. This statute does not
apply unless there is a market. If no market then fair value must be other-
wise ascertained." (Sec. 1747, G. S., Rev. 1949). With these exceptions,
market value serves as a base for the general property tax, and all real
estate must be revalued for assessment purposes every ten years (Sec. 1737,
G. S., Rev. 1949).
To determine "actual value" in terms of a "fair market value" it is
necessary to use a method similar to one described by Babcock (1925) known
as "comparative value analysis." The method treats land as an economic
good, its exchange value (Marshall, 1907) being governed primarily by the
market forces of supply and demand. Although many factors enter into bar-
gaining which determine actual price, a normal market value is sought.
Recent data are secured giving asking prices, offer prices, and final sale
prices of similar types of land within the same locality. Average unit prices
finally determined are used in assigning value. Another approach is to
obtain sale prices of similar land over a considerable period, determine
unit prices and subject these to time series analysis. A suitable value
can be found from the unit price indicated in the current part of the
trend line.
The greatest difficulty encountered in the comparison method is lack
of adequate sales data. Many tracts are handed down through inheritance;
thus in such ' areas few sales will occur. In localities where owners have
experienced economic difficulties, there will be sales which cannot be
classed as voluntary. Even given adequate data, present market-determined
values are poor criteria of future values. Forces operating during periods
of optimism and depression so alter land values that they cannot be recog-
nized as actual or normal. However, during stable periods the comparison
method can be expected to give fairly equitable land valuation (Renne,
1947).
Based on productive capacity
Although market value is the basis for valuation of forest land and
timber in Connecticut, it would be more equitable to consider productive
capacity. Land has certain characteristics as an economic good differenti-
ating it from other readily reproducible goods; principally immobility,
greater durability, and heterogeneity. If used as a production good, the
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long period of the production process must be recognized in equitable valua-
tion of forest land. Although present market value does not entirely neg-
lect income-producing ability, a better estimate of land value can be made
by subtracting production costs from gross income and then capitalizing net
Income.
At present there is a lack of suitable data involving inputs and outputs
from which representative production costs can be determined, but better
data exist as to volume of timber to be expected. Additional difficulties
include estimation of future prices and choosing the correct capitalization
rate, slight variations in which will produce large differences in value.
Nevertheless, it is the only method that will give a value commensurate
with productive capacity. In the case of land devoted to growing tree crops,
working of compound interest between establishment of growing stock and
harvesting frequently takes a major portion of gross revenue. Value, if
determined by "market value," tends to be finally destroyed, for mounting
production costs without income may force an owner to liquidate his
growing stock to avoid confiscation of capital investment.
Authority for use qf income-capitalization in determining assessed value
is cited by Hackett (1938) as being the decision of the Connecticut
Supreme Court (Lomas and Nettleton Company vs. Waterbury, 1936,
122 Conn. 228). The court ordered that if no market value could be
determined, other methods could be used; including reproduction cost
less depreciation and obsolescence, or capitalization of gross or net in-
come; but no one method was to be used to exclusion of any other. Value
should not be lletermined by "consideration of philosophy in the abstract,




Each town does its own assessing of property for taxation purposes.
This is handled by an assessor or board of assessors, composed of three
or four members, elected or appointed for terms of three or four years.
Complaints are heard and adjusted by the town Board of Relief, com-
posed of two to five members elected by popular vote. Appeals from the
Board's decisions may be taken to the Superior Court of the county.
The State Tax Commissioner, appointed by the Governor for a term
of four years, is administrative head of the State tax system. However, his
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Although these towns have forested land, no special recogmtlOn of
it is given. Assessment lists indicate merely "acres" of land or, as in New
London, assessment is on the "footage" basis. A number of metropolitan
areas appear in this list including: New London, New Haven, West
Haven, Bridgeport, Stamford, Danbury, Hartford, and West Hartford,
where forest land is generally assessed for possible real estate development.
This is also true of other towns listed in Fairfield county because of great
demand for land as residential sites, estates, and summer homesites. Many
people commute to New York, for even as far north as Redding it is less
than two hours by train.
Five of these towns, Fairfield, Greenwich, Stamford, Wethersfield, and
Derby, had the last land revaluation made by commercial appraisers.
Local assessors revalued in the other 26 towns. Although forest land is
not shown on assessment lists, distinction is made between it and improved
land in valuing a property. For example, in East Lyme tillable land of high
quality is valued at $100 per acre while woodland runs from about $8 to
$25, depending on location and type of forest growth. Woodland front-
ing on the river may be valued as high as $50.
Site value is of less importance in the northeastern town of Eastford,
where tillable land is valued at $30 per acre but taxed on two-thirds of
this, or $20. All other land, except tillable or that which can be tilled,
is valued at $6. This includes most of the forest land. Similar methods
are used in the eastern towns of Thompson and Stafford where forest land
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is assessed at $10 per acre. Although tillable land in the northwestern town
of Norfolk is given a slightly higher value than forest land, the latter is
usually assessed at $10 per acre in arriving at the lumped-land value of a
property.
Site value is again exhibited in Avon, west of the metropolitan area
of Hartford, where no land is valued at less than $10 per acre. Forest
land runs from $10 to $50, depending mainly on location. In Bethlehem,
a little further west, woodland is assessed from $10 to $25, while improved
land carries a higher value.
Assessors in the northwestern town of Kent give due consideration to
type of land in their assessments, brush land or woodland running from
about $12 to $20 per acre. Further south, in Redding, no land is assessed
lower than $70, with the best at $200.
Thus, while land is unclassified on assessment lists, distinction in value
is made between improved and unimproved land, the latter referring to
brush, sprout, and woodland. There is no standardization, final value
of a property being what the majority of assessors consider as fair. Where
land turnover is sporadic, a basis of comparison with recent sales is
difficult. Site value, either existing or speculated, tends to have con-
siderable bearing on the final decision.
Classified land
One hundred three, or 77 percent, of the towns segregate various types
of land for assessment purposes. Woodland and sprout land, or both, receive
special consideration in making up individual assessment lists. The last
land revaluation in 48 of these towns was made by local assessors, while
55 of the towns turned the job over to commercial appraisers. According
to the State Tax Commissioner's office, there have been 73 revaluations by
commercial appraisers within the last two years, costing the towns about
$1,200,000. This has been encouraged by the Tax Commissioner since local
assessors are generally part-time employees who do not have the time, and
frequently are not fully qualified, to make a complete revaluation. Com-
monly, a revaluation may be made on buildings but not on the land.
Extent of land revaluation by commercial appraisers in the 134 towns
which cooperated in this study is shown in Table 19. Sixty towns, or 46
percent, utilized the services of eleven different firms in making the last
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Relative dispersion between towns in a county is shown by coefficients of
dispersion, varying from 13 percent in Hartford to 28 percent in Middlesex,
with an average of 19 percent for the State. For example, consider two
forest properties picked at random in different towns, both having a market
value of $2,000. The most probable situation would be to find one assessed
at about $1,445 and the other at $1,675.
It makes no difference whether the assessment ratio is 20, 40, or 100,
providing all property in a town is valued at the same ratio. However,
Fairchild (1935) suggests that low ratios lead to more inequality than high
ones because discrepancies between properties are less noticeable and less
likely to be corrected. It is of interest to note that those counties having
higher average ratios have lower relative variability between towns than
counties with lower ratios. Even existence of fixed assessments for forest
land does not preclude inequality, for productive capacity of different
tracts varies and location with regards to transportation is important.
However, due to the small amount of merchantable timber now present, in-
equality in towns with fixed land-value schedules is probably not great.
There are several reasons for prevailing undervaluation of property
compared with the assessors' estimated market value. Prior to 1915, when
State taxes were apportioned according to the grand list, there was a ten-
dency to keep valuation low. Low assessment is often encouraged due to
confusion between assessed value and the tax, many people believing a low
assessment means low taxes. In addition, some assessors carry the same
assessments year after year regardless of change in market values, this
being apparent for forest land in towns which have not been revalued by
commercial appraisers. Finally, lack of adequate information on market
values tends to result in low valuation to avoid complaints. Recognizing
limitations of assessed values, it is of interest to consider changes that
have taken place in land assessments during the last 40 years.
HISTORICAL CHANGES IN ASSESSED VALUE OF LAND
Basic Data
Since data on past assessments of forest land as a specific class are
lacking, consideration of historical changes is limited to average land
values, exclusive of house and building lots, as published annually by
the Connecticut State Tax Commissioner (1908-1949). Since forest land
is a large proportion of the total area, average values of all land reflect
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indirectly changes in forest-land values. Changes in forest-land values
alone could be determined only from individual assessment lists in those
towns that classify land. Even in these towns, classification is compara-
tively recent. Property transfers would have to be determined from deed
records, and in many cases land was classified differently in the past by
various assessors. Finally, land classified as forest land may be essentially
pasture land, or, in some instances cultivated land is listed as sprout
land.
Land values fluctuate due to the supply of and demand for land as well
as the purchasing power of the dollar. In order to determine whether land
values are high or low; i.e., whether land can be exchanged for a greater
or lesser amount of other goods or services, a comparison must be made with
the general price level. These "real" values were obtained by multiplying
actual values by the reciprocal of the average wholesale, all-commodity,
price index (1926 = 100) furnished by the U.S. Bureau of Labor Statistics.
Average actual and adjusted values are shown by counties in Figures Sa, Sb,
and SC for the period 1907 to 1947.
Changes in actual values
Despite a decrease of about 300,000 acres of improved farm land from
1900 to 1930, all counties exhibit a general upward trend in average land
value during this period. Increasing governmental expenses were reflected
in higher assessments, but values were also increasing due to extension of
residential and recreational land use. Whetten and Rapport (1934) reported
that in 1930 area of crop land in Connecticut was 12 percent less than area
devoted to recreation and residential development. Increase in value of
truck-crop land in New Haven and tobacco land in Hartford were also in-
fluencing factors. From 1907 to 1930, land values in Hartford and Fairfield
counties rose at a faster rate and in greater amounts than in the other
counties. Average land values in Hartford had more than doubled by 1929
while those in Fairfield had increased more than four-fold by 1930. Rate
of increase in the remaining counties, although pronounced, was less brisk
and by smaller amounts.
Whetten and Rapport (1934) attributed increase in residential and rec-
reational use of land to several influences. Confinement of people in indus-
try and decreased working hours promoted a return to the country for
residential purposes to avoid congested urban areas. Also, increase in pur-
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coupled with improved transportation facilities resulted in increased recre-
ational pursuits. Desirable physical features of the State combined with
close geographical proximity to N ew York and other centers of population
were also of importance. With over 20 million people living within 150
miles of its geographical center Connecticut is "within one of the most con-
centrated areas of high purchasing power in the world."
From 1930 to 1947 land values increased in both Litchfield and Middle-
sex counties, particularly during the last few years of the period. However,
the trend was downward in the remaining counties, being most pronounced
in Hartford and New Haven. An explanation for this decline can be given
only in general terms. Land values had reached a peak at the beginning of
the depression, subsequently public pressure probably had considerable
influence in obtaining lower assessments. People had less money to spend
on suburban real estate; hence, there was a decrease in demand for summer
homesites, estates and part-time farms, thereby lowering land value. Some
cultivated land reverted to forest which carried a lower assessment. Likewise,
some higher valued acreage has been developed for house and building lots;
thus taking it out of the "land" class which has had an effect on lowering
the average land value.
Since 1945 there has been either a steady or upward trend in land as-
sessments in all counties. Thus, it appears that the declining trend since
about 1930 has been checked. Considering the 4o-year period from 1907 to
1947, the long-term trend in land value has been upward in all counties
except Windham where values have been fairly stable. The most spectacu-























Changes in adjusted values
Trends of average "real" or adjusted land values are remarkably regular
as contrasted with those of actual values. Real values declined in all
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counties until about 1918 to 1920, rising then to a peak in 1932. Fol-
lowing years brought a rapid decline.
Despite decreasing trend in actual values during the 1930'S, it was
not commensurate with the change in purchasing power of the dollar. Land
values, in effect, were relatively high. From 1907 to 1916, and again be-
tween 1926 and 1942 there was a general sluggishness of actual values to
change with the general price level. Since property revaluations are gen-
erally made only every 10 years, this tendency is intensified. Also, asses-
sors are reluctant to lower assessments in times of falling price level,
for town expenses, particularly relief, may increase if depression conditions
are reached. It is always difficult to raise assessments due to public com-
plaints. If raised, it may mean the removal of the assessor from office
at the next election. Frequently, even though raised to current market
value, towns reduce assessments by a blanket percentage. This was observed
in New Canaan, Enfield, Guilford, and Trumbull.
Since 1942 real values have been relatively low. Although actual values
have increased since 1945, the rise has not been enough to offset inflationary
tendencies. Again, the sluggishness is apparent.
During the last 40 years, Fairfield county is the only one showing a
pronounced upward, long-term trend in real land values. Those in the re-
maining counties, although fluctuating widely, show a tendency toward a
steady or slightly increasing trend.
Present assessed value of forest land
Average assessed values of woodland and sprout land were determined
for each of the 134 towns. (See Appendix.) Averages for towns which do
not classify land are estimates of the town clerks and/ or assessors. Those for
towns assessing land as acreage only are averages of that acreage. In some
cases an average was determined by examining individual assessment lists.
If assessed values varied within districts of a town, weighted averages were
calculated, based on the approximate area in districts. If only the range
was reported, an appropriate average was estimated.
For those towns recognizing only a woodland class, average of sprout
land was assumed to be the same, since forests of no town can all be classed
as woodland if basis of distinction between classes is merchantability.
Four of the towns; namely Wilton, Ansonia, Southbury, and Newington,
assess sprout land at a higher value than woodland. This deviation from
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forest land in the towns. Weighted averages vary from 21 mills in Middle-
sex to 35.5 mills in Windham. Counties with high average rates tend to have
greater range and relative dispersion of individual town rates. Coefficients
of dispersion range from 12 percent for Hartford to 29 percent for New
London. The 133 reporting towns have an average rate of 25.4 mills, 10-
dividual town rates running from 12 to 54 mills.
TABLE 23. AVERAGE, WEIGHTED TAX RATES ON FOREST LAND, BY COUNTIES, 1950
No. of Average Range of town Coefficient of
County Towns tax rate tax rates' dispersion
mills mills percent
Windham 13 35·5 19·5 -54.0 26
New London 14 26.8 15·0 -47.0 29
Tolland 12 26·4 13.0 -42.0 27
Hartford 22 25·9 19·5 -37·5 12
New Haven 21 25·4 16.25-32 .0 16
Fairfield 18 24.6 12·5 -34.8 18
Litchfield 20 21·5 12.0 -30.0 19
Middlesex 13 21.0 17.0 -29.6 18
'Includes some rates on 1949 grand list and some on 1950 list.
Probable future rates
Based on long-term trends there is every indication of continued in-
crease in tax rates. However, much will depend on changes in the tax base.
The general price level rose from 65.2 (1926 = 100) in 1907 to 152.1 in
1947, an increase of 133 percent (U.S. Bureau of Labor Statistics). Dur-
ing the same period total net grand list of the State rose from $738,227,086
to $3,895,071,579, a 428 percent increase (Connecticut State Tax Com-
missioner, 1908-1949). A "real" increase in tax base is indicated. Despite
this, rates have increased, reflecting increasing expenditures of government.
Adjusted and actual rates coincide in all eight counties for the year
1942, or shortly thereafter. Whereas the total grand list increased 14
percent between 1942 and 1947, the general price level rose over 53 per-
cent. With increasing costs of government during a period between re-
valuations when assessed values change little, it is inevitable that the
rate would rise. This happened in all counties.
If present inflation continues, rates will probably continue to rise un-
less grand lists increase more rapidly. There has been some tendency in
this direction. For example, in the town of Haddam, 1949 revaluation prac-
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tically doubled values on buildings and lots which resulted in a decrease
of tax rate from 33 to 25 mills. In Oxford, the grand list increased 83
percent after the 1948 revaluation, and the tax rate was lowered from 30
to 22.5 mills.
Despite a 6.4 percent i~crease in the State's grand list from 1949
to 1950, average tax rate in~reased by 1.5 mills (State Tax Commissioner).
Increased assessments have tended to keep rates down in the short-run. How-
ever, unless assessment fatios rise to 100 percent, continual increase in
prices and increased demand for services of government will result in higher
rates. Unless the dollar continues to lose purchasing power, there will
probably be a tendency for real rates to rise, offsetting sluggishness of
assessed values to conform with changes in dollar value. It is usually
easier to raise the rate than the assessed value.
TAXES ON FOREST LAND
Historical changes in land taxes
The tax which an owner pays on forest land depends on the dual in-
fluence of assessed value and local tax rate. Average land taxes by coun-
ties for the period 1907 to 1947 were determined by multiplying average
assessed values by average rates. These data, together with adjustments
for the purchasing power of the dollar, are shown graphically in Figures
7.a, 7b, and 7c.
All counties show a long-term, increasing trend in actual land taxes.
Following a rapid increase until the 20'S, rate of increase then diminished,
except in New Haven where there was a decreasing trend. In fact, only the
last few years of the period bring the basic trend of Fairfield county up-
ward from one that was decreasing from 1930. Since 1943 or 1944, all
counties except New Haven have shown a rapid rate of increase in taxes,
reaching a higher point in 1947 than ever before. Even New Haven has
shown an increase since 1945, but not as pronounced as in the other coun-
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Base maps copyrighted by The National Survey,
Pertinent data added' by the author.
FIGURE 8. Average forest-land taxes, Connecticut towns, 1950, cents per acre.
Previously discussed trends in tax rates and assessed values indicate
that the increase in taxes in Middlesex, Tolland, New London, Windham,
and Hartford counties has been due primarily to an increase in rates. This is
particularly pronounced in Hartford, where land values tended to decline
for a period of about 10 years following 1929. Litchfield is the only
county where both increasing rates and assessmehts have affected taxes
about equally. In Fairfield, increased assessments have had far greater
influence than rates on resulting taxes. The declining tax in New Haven
since 1929 resulted from a fairly stable rate and declining assessed values.
The long-term upward trend in "real" taxes is typical in all counties.
Following a decreasing trend until the middle of the 1910-1920 decade
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$1 per acre, this being 21 and 17 for woodland and sprout land, respectively.
In order to determine if there is a relationship between amount of tax and
geographical location, data for sprout land were divided into 2o-cent tax













Base maps copyrighted by The National Survey.
Pertinent data added by the author.
FIGURE 9. Average sprout-land taxes, Connecticut towns, 1950.
The 32 towns taxing sprout land at over 60 cents per acre are located
in Fairfield, Hartford, and New Haven counties. Twenty-two of these
towns with a tax of over $1 are concentrated in Fairfield county with
a few near the cities of New Haven and Hartford. Towns with a tax of less
than 61 cents are scattered, with those having less than a 21-cent tax tending
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percent (Staebner, 1931) (Thomson, 1942) (Guttenberg, 1950). Three
percent has been chosen as a conservative rate for this study.
Although effects of past taxes can be determined, these do not influence
present value of a property other than the indication which they might
give as to future taxes. Investment of future taxes with interest is usually
found as the sum of a series of overlapping annuities running for different
periods. However, several factors impede accurate results, for assessments
are rarely on full value and it is impossible to predict future changes in
assessments and tax rates. As the number of years in the period increases, in-
terest becomes a relatively greater burden. For example, assume a 40-cent
tax and a 3 percent interest rate; taxes plus interest as a proportion of
taxes alone amount to 114 percent at the end of 10 years, increasing to 402
percent after 80 years.
Assuming proper administration, Fairchild (1935) showed that since
property taxes must be paid before receipt of income, a deferred yield
forest is overburdened under the tax as compared with a property yielding
an annual income. The longer the period of deferment, the greater the
burden.
STUMPAGE RETURNS
Factors affecting the price of stumpage
Viewing forest management from a business standpoint, the decision
of a private owner to practice forestry will depend upon the ultimate money
return he can expect from his land. Although this may come from a
combination of uses, principal revenue generally will be that from the tim-
ber crop, or stumpage return.
Theoretically, under perfect competition, price of a commodity is de-
termined by the relationship of supply and demand. However, it is as-
sumed that there are a large number of firms in the particular industry;
the commodity is homogeneous; and free entry and exit of firms exists
(Boulding, 1941). Imperfections in these conditions give us a market struc-
ture short of perfect competition. Chamberlin (1946) refers to such a struc-
ture as "monopolistic competition."
Although price of stumpage i~ mainly dependent on quantity of standing
timber in relation to existing demand, many factors tend to have an influ-
ence. These have been enumerated by Steer (1938b) as follows:
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One is impressed by the greater yields obtained under management.
Increase in volume is progressively greater after stands reach 40 years
of age, becoming almost double that of untreated stands. The yield of 4500
board feet per acre in managed stands of the 41-60 age-class is as great as
that of untreated stands in the 61-80 age-class. Thus, management will
aid materially in shortening the rotation for the production of merchant-
able crops. Fire protection, periodic removal of defective trees and inferior
species, and thinning are necessary. Only if a market can be found for
such material will the owner be able to realize estimated yield under
management without a financial investment.
Time alone has great influence on volume production. In both managed
and untreated stands board-foot yield will practically double during the
20-year period from the 41-60 to the 61-80 age-class. Increase in cords
during the same period, although not as pronounced, is 62 percent for
managed and 44 percent for untreated stands.
Softwood stands
Principal softwood species in natural stands are white pine and hemlock.
Hemlock, although a desirable component, has decreased in the past due to
clear-cutting and fire. Yield of pure hemlock stands is greater than that
of hardwoods, although only about 60 percent of white pine yield when
grown on a 60-year rotation (Merrill and Hawley, 1924). The present low
annual burn is favoring increase of hemlock, but since it now occurs mainly
as an understory within hardwood stands, no analysis regarding yield of
pure stands will be made.
White pine is New England's most important lumber tree. Unfortunately
only 4.5 percent of the forest area of Connecticut supports white pine in
any appreciable amount. According to the Connecticut Agricultural Experi-
ment Station, this includes 41,398 acres of pure pine and 44.431 acres of
mixed pine and hardwoods of varying ages.
Lacking normal yield tables for white pine in Connecticut, values
given by Frothingham (1914) for fully-stocked pine stands in New Hamp-
shire were reduced by 20 percent to approximate possible yields under
manage~ent. A reduction of 50 percent was made .as an estimate of yield
in average stands. These data appear in Table 28 and Figure 13.
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TABLE Z9. GROSS MONEY YIELD1 OF MIXED HARDWOODS IN CONNECTICUT, AVERAGE
SITE QUALITY
(Dollars per acre)
Untreated stands Managed stands
Board A ddition'al Total Board Additional Total
Age feet cords cords feet cords cords
30 10 5 8 10 7 9
40 16 6 10 z6 9 14
50 z5 7 IZ 45 IZ ZI
60 34 8 15 67 14 z8
70 45 9 18 90 16 34
80 55 10 ZI 108 18 39
90 63 IZO zo 44
1 Based on average 1950 prices.
Far greater returns can be expected by selling stumpage for saw
logs than for cordwood. After the fortieth year saw-log stumpage re-
turns double and finally almost triple those for cordwood at 80 years
in managed stands. Money yields for saw logs prior to a minimum stand age
of 50 years usually cannot be realized due to insufficient volume per acre
above 12 inches in diameter at breast-high, this being about the minimum
tree-size acceptable by the majority of mill operators. Ordinarily a stand
must have at least 1,000 to 1,500 board feet per acre above this limit
to be classed as merchantable. Cruise records of the Eli Whitney Forest
near New Haven, the Great Mountain Forest in Norfolk, and the study
of Cunningham and Ferguson (1946) indicate that seldom can a mer-
chantable volume be expected in stands less than 50 years of age. Cutting,
even at this age, robs th~ stand of its greatest potential productivity, for
it is' following the 50-year mark that board foot volume increase is most
rapid.
Softwoods
The 1950 stumpage prices for softwoods ranged from $8 to $20, aver-
aging about $12. Applying this average to the white pine yields in Table
28 gives the money yields shown in Table 30. •
As in the case of hardwood stands, it is doubtful that money yields
shown can be realized before a stand reaches 50 years of age. Prior to
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would be too high in 41 percent of the towns to make hardwood timber
growing commercially profitable even when growing stock has been in-
creased to the optimum. Although taxes in 90 percent of the towns
are low enough to make intensive white pine management financially
attractive once stands are brought into condition to sustain 'annual cuts,
one must remember that white pine occurs in significant amounts on
only 4.5 percent of the forest-land area, and it is doubtful that this can be
increased. Taxes are too high in 69 percent of the towns for extensive
hardwood management and in 15 percent for extensive white pine manage-
ment.
Under present, average, hardwood stand conditions taxes are too high
in 95 percent of the reporting towns to enable an owner to net a 3 percent
return, assuming cuts are possible at 20-year intervals. Taxes in 65
percent of the towns are too high to make present white pine stands an
economical production unit.
The future of private forest management in Connecticut is darkened by
present taxes on forest land being too high in comparison to present pro-
ductivity. In order to bring stands up to their potential income-producing
capacity, taxes would represent a formidable investment.
It is appropriate at this point to consider what the State has done
in the way of easing the tax burden for forest landowners.
106
ATTEMPTS TO ALLEVIATE THE TAX BURDEN
ATTEMPTS TO ALLEVIATE THE TAX BURDEN
EARLY EXEMPTION LAWS
REFERRING to Connecticut, Clarke (1933) states: " ... the local taxsystem is utterly unsatisfactory and inequitable in determination of the
rate, in assessment and in collection." The main objections to the ad
valorem taxation of forest property have been stressed. These have been
voiced in some states for over a century, resulting in special forest-tax
legislation in over half the states. Reform attempts have included exemp-
tions, rebates, and direct bounties; fixed assessments, fixed rates, or both;
tax deferment, and yield taxes on the timber when cut.
Despite early recognition in Connecticut of undesirable effects of ad
valorem taxation of forest land, nothing was accomplished in the way of
legislation until 1877 when a law (P.A. 1877, Ch. 49) was enacted to en-
courage reforestation. An owner could apply for property tax exemption
for a ten-year period of tree plantations of certain species, provided there
were at least 1,200 trees per acre over six feet high on land that had not
been previously wooded or valued over $15 per acre.
As recommended by the Connecticut Board of Agriculture (1884), the
exemption period was extended to 20 years and to land worth as much as $25
per acre prior to planting by the act of March 31, 1886 (P.A. 1886, Ch.
90). The ceiling on land value at time of planting was removed in 19II
(P.A. 19II, Ch. 205).
The act of May 7, 1913 (P.A. 1913, Ch. 58) limited exemption of
plantations certified under the act of 1886 to those planted prior to January
1, 1913. Those certified under the Act of 1911 were limited by the Act
of May 26, 1913 (P.A. 1913, Ch. 108) to those planted between
October 1, 19II and January 2, 1913 (Fairchild, 1935). Exemptions were
last available on October 2, 1933 (State of Connecticut, 1934).
The purpose of these early exemption laws was to encourage tree
planting, not to act as direct relief from any inequitable tax burden.
They were of the nature of direct subsidies, limited only to plantations.
As such, they violated one of the foremost canons of taxation; namely,
that forest land, like any other property, should pay a fair and equitable
share of the tax burden.
That exemption laws were never taken advantage of to any extent is
indicated by the fact that only $1,900 was listed in 1909, $3,835 in 1921,
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a great deal more tax relief would have to be offered than is available now
to encourage timber growing from the business standpoint.
Adjustment of taxes commensurate with the productive capacity of
forest land so that equitable tax ratios are maintained would not neces-
sarily assure extended forest management. As evidenced by the lack of tax-
delinquency, despite confiscatory forest-land taxes, people hold land for
reasons other than commercial timber growing. Notwithstanding, a large
portion of the holdings will remain forested regardless of other uses.
Only under such conditions, where all, or at least a large share, of the
tax burden can be charged to other land uses can commercial timber growing
be considered financially attractive in light of present taxes. Even though
the managed forest may be able to carry only a fraction of the taxes, the
added revenue will help defray current expenses of land ownership, and
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values placed on forest land, the total assessed value of forest land in
the State is estimated to be only 1.6 percent of the total gross grand list
of 1949. By counties, the percentages ranged from 0.4 in Hartford to 3.6
in both Fairfield and Tolland.
Twenty-four percent of the towns reported that forest land assessments
increased materially at the time of the last revaluation, increases ranging
up to 100 percent. The outlook is for a gradual increase in assessed values.
This will probably be sluggish in response to changes in dollar purchasing
power, resulting in little change of real values unless assessment ratios
are raised.
There has been a long-term upward trend in tax rates. Although less
pronounced, there has been a slightly upward trend in real rates. There
is every indication of a continued increase in tax rates. There will
probably also be a tendency for real rates to rise, thereby offsetting
sluggishness of assessed values to change with dollar purchasing power.
It is usually easier to raise the rate than the assessed values.
In 1950 tax rates varied from 12 to 54 mills in the reporting towns.
Weighted averages by counties showed a low of 2 I mills in Middlesex and
a high of 35.5 in Windham. The overall average was 25.4 mills.
Forest-land taxes, the product of the rate and assessed value, have
shown a long-term upward trend during the last 40 years. If taxes in
the future tend to exhibit the cyclical phenomena they have in the past,
the outlook is for increasing actual and real taxes. In 1950 average
taxes for forest land ranged from $0.08 per acre in East Hampton and
Salisbury to $22.62 in Stamford. Weighted averages were $0.94 per acre
for sprout land and $1.14 for woodland. Averages by counties place
Fairfield at the top, with average taxes on woodland and sprout land being
$5.95 and $5.68 per acre, respectively. At the bottom is Middlesex, with
av~rages of $0.30 and $0.20.
Tax delinquency is no problem in Connecticut. From 1928 to 1948 there
were only 6 years when the percentage of total taxes collected on all rate
bills to taxes collectible on current rate hills was less than 100.
In order to determine the impact of taxes on timber growing as a
busil)ess, a study was made of stumpage prices and the yield that could
be reasonably expected from mixed hardwoods and white pine on average
sites under varying degrees of management. A maximum allowable tax, based
upon the productive capacity of the land, was then determined for each
condition. The analysis allows a 40 percent tax ratio, a 3 percent capitaliza-
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